comes of conservatively and surgically managed patients with lumbar spinal stenosis have been reported at 4 to 5 years postoperatively. 13, 20, 28 A recent trend has been to use prospectively collected clinical registries to evaluate the quality of lumbar spinal stenosis care and to optimize healthcare resource distribution. 4, 8 A key field of investigation involves identification of preoperative factors and/or patient characteristics that may affect patient-reported outcomes after surgical intervention for lumbar spinal stenosis. 13, 26, 33 One proposed factor in the outcome of lumbar spinal stenosis after decompression is the level of the patient's preoperative activity. 1 To our knowledge, no studies have described the impact of activity outside the home with respect to postoperative outcomes for lumbar spinal stenosis. The purpose of this study was to determine how the degree of participation in activities outside the home is associated with patient-reported outcomes at 3 and 12 months after surgical decompression for symptomatic lumbar spinal stenosis.
Methods

Data Collection
Data were collected in a prospective observational registry of patients treated for symptomatic lumbar spinal stenosis, and who were enrolled between February 2012 and June 2015. The database included morbidity, mortality, and patient-reported outcomes at baseline, 3 months, and 12 months postintervention. The methodology for collection, data abstraction, and implementation has been previously described. 5, 6, 23 Data coordinators at the University of Alabama at Birmingham (UAB) entered the data through a secure portal (https://projectredcap.org). Data were exported from the secure portal in a de-identified format. The UAB Institutional Review Board considers the collection and analysis of these data exempt from its review due to a previous assessment of the methodologies of the data collection. 34 
Study Design
This study was designed as a retrospective observational cohort study of prospectively collected data that aims to characterize the association between patient activity outside the home and functional patient-reported outcomes after decompression surgery for lumbar spinal stenosis. Patients were stratified by self-reported activity outside the home at their preoperative baseline. The aims were to determine functional status of each patient cohort at baseline and postoperatively, and to determine the value of preoperative functional activity as a prognostic indicator for postoperative functional outcomes. The STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) guidelines were followed for reporting of observational studies.
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Study Measures
The following patient-reported functional metrics were assessed at baseline, at 3 months postintervention, and at 12 months postintervention: back pain and leg pain over the prior 7 days were measured on a 0-to 10-point visual analog scale, EuroQol-5 Dimensions (EQ-5D) health survey, 10 and Oswestry Disability Index (ODI).
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Statistical Analysis
Univariate descriptive statistics of the two patient cohorts were assessed. Parametric data were compared via the Student t-test, and related parametric data sets were compared using paired t-tests. Normality was assessed using the Shapiro-Wilk test. Nominal and ordinal data were compared using a Fisher exact test. An alpha level of 0.05 was considered significant. All statistical analyses were performed using IBM SPSS software (version 23.0).
Multivariate analysis was performed with multiple regression models with continuous dependent variables and categorical independent variables. Analyses were performed for baseline data, 12-month data, and the margin of difference between baseline and 1 year after intervention. The covariates included age stratified by decade, sex, smoking status, diabetes, reported depression, BMI, and ambulation type. These covariates are derived as confounders from the SPORT (Spine Patient Outcomes Research Trial) lumbar stenosis prospective analyses. 5 The multiple regression analyses were performed using RStudio (version 0.99.902) and R programming language (version 3.2.3).
Results
Demographics and Baseline Clinical Factors
Of the 99 patients included in this study, 76% have 12-month follow-up data. The patients are divided into two cohorts: strenuous to moderate activity outside the home (n = 44) or sedentary/light to no activity outside the home (n = 55). The analysis of baseline characteristics (Table 1) demonstrates that patients who did not participate in activities outside the home have higher rates of daily smoking, non-insulin-dependent type 2 diabetes mellitus, and a higher American Society of Anesthesiologists (ASA) grade. A total of 18 patients underwent minimally invasive operations, 6 in the active cohort and 12 in the sedentary/light activity group. Complications for the two cohorts have been included as well, with a slightly higher rate in the sedentary one ( Table 2 ). The sedentary/inactive cohort reported greater back pain, more disability, and worse quality of life preoperatively compared to patients in the active cohort (Table 3) .
Postoperative Patient-Reported Outcomes
At 3 months postintervention, sedentary patients without activity outside the home continued to report greater leg pain and more disability after surgery than the active cohort. By 12 months postintervention, however, there were no significant differences between the two cohorts in back pain, leg pain, quality of life, or disability (Table 3) .
Functional Outcomes Over Time
Seventy-six patients were eligible for paired testing due to completeness of data points between baseline, 3 months, and 12 months postintervention. Relative to their respective baselines, both the group of patients who were active outside the home (n = 33) and the group who did not participate in activities outside the home (n = 43) experienced significant improvements in back pain, leg pain, disability, and quality of life at both 3 and 12 months postintervention (Table 4 , Fig. 1 ).
Multivariate Analysis
A multivariate analysis was performed to determine the independent association of activity outside the home and functional outcomes, both pre-and postintervention. Age, sex, smoking status, diabetes mellitus, depression, BMI, and patient activity outside the home were included 36 ( Tables 5-7) . At baseline, patients with depression, a BMI of 25-29.9, a BMI of 30-34.9, and a BMI ≥ 35 had worse back pain. Patients active outside the home reported comparatively less disability and higher quality of life (Table 5) .
At 12 months postintervention, there were no statistically significant associations between age, sex, smoking, diabetes, depression, BMI, or being active outside the home with respect to back pain, leg pain, ODI score, or EQ-5D score 36 (Table 6 ). However, patients who were active outside the home preoperatively had greater overall improvement in their reported disability than those who were not active outside the home at 12 months after decompressive surgery (Table 7) .
Discussion
The present study represents an attempt at identifying a preoperative factor associated with postoperative outcomes through retrospective review of a prospective database. Although this study design is an efficient way of providing valuable hypothesis-generating data, it remains subject to the limitations that can only be overcome by a randomized, prospective sample. 6 Our study is novel in that it specifically focused on preoperative physical activity outside the home and its relationship to surgical outcome following decompression surgery for symptomatic lumbar spinal stenosis.
Previous research with patient-reported outcomes has attempted to determine which patient characteristics may have a significant impact on postintervention outcomes.
1,22
For some patient characteristics, such as the degree of preoperative lumbar spinal canal stenosis, the results have been mixed. Whereas some investigators have suggested that more significant lumbar stenosis is associated with improved outcomes postoperatively, others have found little relationship between the area of stenosis and functional outcomes, pain, and postoperative ambulation status. 1, 31 Similarly, several studies have suggested that obese (BMI > 30) patients are less likely to report improved outcomes with decompressive lumbar surgery than are nonobese patients. 14, 18 However, a more recent study suggests that whereas this may be true in the short term (3 months), there is no difference in outcomes between obese and nonobese patients at 1 year after lumbar surgery. 9 Diabetes, smoking, depression, and medical comorbidities are more reliably associated with worse postoperative outcomes, whereas patients with high preoperative functional status have better postoperative outcomes. [1] [2] [3] 17, 24, 25, 30, 32 With respect to functional status, highly symptomatic patients have been shown to adopt a more sedentary lifestyle due to their symptoms. 27 In this study, both patients who reported activity outside the home and those who were sedentary/inactive demonstrated improvement in their outcome scores at 3 and 12 months postintervention. However, patients who were not active outside their home reported greater back pain, worse disability, and lower quality of life preoperatively, and had a statistically significantly slower recovery in postoperative leg pain and disability at 3 months postintervention. These differences between the two cohorts disappeared at 1 year following surgery. This finding is similar to a previous study in which obese patients demonstrated slower initial improvement following surgical decompression for lumbar spinal stenosis, but ultimately reached outcomes equivalent to those of nonobese patients at 12 months postintervention. 9 This suggests that patients with worse functional status at baseline take longer to recover after lumbar decompression, which may have value with respect to patient selection, preoperative counseling, and managing patient expectations when considering lumbar decompression surgery.
When examining the sedentary/inactive patient population, there was a statistically significant propensity for these patients to have diabetes and/or be smokers. The effects of these variables on lumbar spinal pathology have been well described. Smoking has been shown to lead to higher rates of disc degeneration and, in the event of lumbar fixation and fusion, decreased fusion success rates. 15, 30 Both variables have also shown association with factors that may affect patient satisfaction and happiness. Diabetes has been linked to higher rates of complications postoperatively, and smoking is associated with a greater likelihood of nursing home and rehabilitation center discharge disposition following surgery. 3, 26 When adjusting for the covariates of diabetes and smoking status in our multivariate analysis, activity level outside the home was the only variable to be associated with a statistically significant improvement in disability scores at 12 months postintervention. Interpretation of these results suggests that more active patients, those with activity levels above the activities of daily living, are less likely to suffer from disability from their lumbar spinal stenosis both preoperatively and after surgical intervention for their condition. Although patient functional status has been investigated previously, no study to date has specifically demonstrated an association with preoperative activity levels outside the home.
1,17
Limitations of the Study There are several limitations inherent to this study. At 12 months postintervention, our follow-up data were at 76%, which could be improved. Completeness of the data across time points will be addressed with future automated data extraction and abstraction. The observed power of the statistical analyses can be improved with larger sample sizes. This will occur as patient enrollment for the prospective observational registry continues and expands. Another inherent limitation is our inability to adjust for patient selection for surgery. Factors such as body habitus, comorbid diseases, and surgeon perception of an individual patient's likelihood of a successful outcome following surgery may not be adjusted for in this study. 12, 16, 29 A longer-term study that might better capture late complications, morbidity, or mortality would probably offer more definitive information on patient-reported outcomes after lumbar spine surgery for stenosis. Finally, a more granular investigation of specific pathology such as the degree of stenosis, levels and location of lumbar stenosis, and specific surgical approaches used to treat it may help elucidate and delineate additional occult covariates.
Conclusions
Sedentary/inactive patients have a more protracted recovery after lumbar decompressive surgery for symptomatic lumbar spinal stenosis than do similar patients who are active preoperatively. However, sedentary/inactive patients can expect to reach similar long-term outcomes as patients who are active/perform activities outside the home preoperatively at 12 months after lumbar spine surgery.
